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. Subs tan t ia l  changes were made i n  the  computing equipment 
supported under t h i s  g ran t  in  the Data Processing Laboratory 
o f  the B ra in  Research I n s t i t u t e ,  The CDC 160A computer was 
replaced by an SDS 920 computer as an i n t e r i m  step t o  the f i n a l  
a c q u i s i t i o n  o f  an SDS 930 computer i n  December, 1964. The 
SDS 930 computer i s  a powerful  instrument, w i t h  a f a s t  cyc le  t ime 
and a s ingu la r  c a p a b i l i t y  t o  accept many channels o f  phys io log i ca l  
data a t  h igh  speed i n  rea l  time, and to ,p rocess  t h i s  data r a p i d l y  
and e f f i c i e n t l y .  

I n  i t s  present conf igurd t ion ,  t h i s  computer has 12,000 
words o f  24 b i t  magnetic core memory, and i t s  per iphera l  equipment 
inc ludes two tape t ranspor t s  f o r  in termediate storage and output .  
Input  may be d i r e c t l y  t o  a 20 channel a n a l o g - t o - d i g i t a l  conver ter ,  
i n t e g r a l  w i t h  the  computer, and hav ing a maximum conversion r a t e  
o f  20,000 per  second. 
paper tape. Output i s  a v a i l a b l e  on t w i n  Calcomp p l o t t e r s  o r  on 
TEKTRONIX memory osc i  1 loscopes. Considerable e f f o r t  has  gone in to  
the development o f  a c o n t r o l  console s u i t a b l e  f o r  remote opera t i on  
o f  the computer in  adjacent labora tor ies .  T h i s  c o n t r o l  console 
can be used t o  i n i t i a t e  computing rou t i nes  a l ready  s tored i n  
memory, o r  may be used by a soph is t i ca ted  operator  t o  a c t u a l l y  
cons t ruc t  a computing rou t i ne  i n  the course o f  an experiment. I t  
i s  a n t i c i p a t e d  t h a t  i n  the l a t t e r  mode considerable advantages 

w i l l  be achieved i n  the development and t e s t i n g  o f  new computational 
p rocedu res . 

It may a l so  be by punched cards o r  punched 

Plans are  matur ing for the d i r e c t  in te rconnect ion  o f  the SDS 
930 computer w i t h  the I B M  7094 computer i n  the Hea l th  Science 
Computing F a c i l i t y .  An I B M  7094 cor,,puter has recen t l y  been i n s t a l l e d  
i n  the Hea l th  Sciences F a c i l i t y  t o  develop t h i s  i n te r face .  When 
completed, analyses w i l l  proceed w i t h  on - l i ne  data t rans fe r red  
through d i g i t a l  format ing i n  the SDS 930 t o  the I B M  7094 f o r  
computation, and a r e t u r n  o f  computer output  t o  the i nves t i ga to r  
through the SDS 930 computer. Th i s  scheme o f  opera t ion  i s  conceived 
as having o n - l i n e  c a p a b i l i t y  f o r  c e r t a i n  per iods each day. 
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With t h i s  augmented comput ing capabi 1 i ty ,  there has been 
2 s ~ b s t a n t l a !  Increment i n  our capaci ty  t o  analyze la rqe  amounts 
o f  data i n  soph is t i ca ted  ways. Neurophys io log ica l  and psycho- 
phys io log i ca l  data gathered on 200 p i l o t  and ast ronaut  candidates 
by D r .  Kellaway a t  the  Houston Manned Spacecraf t  Center has 
proceeded much more r a p i d l y  than w i t h  the o l d e r  system. Extended 
t ime se r ies  analyses, us ing  auto - and cross spec t ra l  analyses 
has been a major commitment o f  the f a c i l i t y .  
revealed aspects o f  pa t te rns  r e l a t i n g  t o  boredom and dec l  i n i n g  
l e v e l s  o f  a t t e n t i o n ,  A v a r i e t y  o f  new computer output  d i s p l a y  
techniques have been developed by D r .  D. 0. Walter  and M r .  Dan 
Brown t o  permi t  d e t a i l e d  d i sp lay  o f  r e l a t i o n s  between p a i r s  o f  
channels cover ing per iods  as long as twenty minutes. 

These s tud ies have 

Th is  subs tan t i a l  degree o f  da ta  compression i s  a v i t a l  requ i re -  
ment in the  use o f  e lectroencephalographic techniques i n  mon i to r ing  
p i l o t  o r  ast ronaut  performance i n  f l i g h t .  Mathematical techniques 
used a l l ow  assessment o f  the leve ls  o f  coherence, o r  1 inear p re -  
d i c t a b i l i t y  i n  r e l a t i o n s  between p a i r s  o f  sca lp  leads. Auto- 
and cross-spectra o f  data so analyzed are d isp layed as a se r ies  
o f  contour maps, which a l l ow  rap id  v i s u a l  i n t e r p r e t a t i o n  by the  
i nves t i ga to r .  Despi te  t h e i r  h i g h l y  compressed format, they r e t a i n  
a l l  aspects o f  re levant  d e t a i l  over many minutes of ana lys is .  I n  
a d d i t i o n  t o  contour maps, we have de.:eloped o ther  techniques t h a t  
d i s p l a y  i n  s e r i a l  fash lon  the 1 inear and non-1 inear  i n t e r r e l a t i o n s  
between d i f f e r e n t  b r a i n  regions as these s h i f t  i n  sub t le  ways w i t h  
changing l e v e l s  o f  a t t e n t i o n ,  

I t  i s  considered tha t  these new methods transcend i n  v a l i d i t y  
any prev ious methods o f  assessment o f  phys io log i ca l  s ta tus  o f  the 
c e n t r a l  nervous system i n  moni tor ing a le r tness  and performance 
capabi 1 i ty .  

S i m i l a r  techniques are being appl ied t o  data gathered i n  
base1 ine s tud ies  o f  the e f f e c t s  o f  c e n t r i f u g i n g  and v i b r a t i o n  on 
e l e c t r i c a l  a c t i v i t y  o f  the  bra ins  o f  monkeys i n  the B i o s a t e l l i t e  
F l i g h t  Experiment. Th is  experiment, i n i t i a t e d  by the O f f i c e  o f  
Space Sciences, invo lves one o r b i t a l  monkey f l i g h t  f o r  a pe r iod  o f  
30 days i n  the f a l l  o f  1966. Comprehensive analyses a re  being 
conducted o f  sleep and wakefulness cyc les i n  a n t i c i p a t i o n  o f  ways 
i n  which these may be a l t e r e d  i n  prolonged exposure t o  the 
space environment. Analyses are a l s o  being performed on t h i s  and 
da ta  from human sub jec ts  on b r i e f  t r a n s i e n t  changes t h a t  occur i n  
r e l a t i o n  to  focused a t t e n t i o n  and task  performance. 


